FIGURE 1: A-P chest X-ray.
The hazards of managing a patient with a large mediastinal mass are well documented and include life-threatening cardiopulmonary complications, airway obstruction with inability to ventilate and major blood vessel obstruction [1] [2] [3] [4] .
We present a case report of a patient who presented with a sudden onset of severe dyspnoea and stridor. We were asked to anaesthetize this patient for surgery to obtain a diagnostic biopsy and to attempt to relieve the airway obstruction with surgical excision of the mass.
CASE HISTORY
A 75-year-old male presented to the Emergency Department of our hospital, severely distressed and with a history of acute stridor and dysphagia. He was previously well and had managed to play 27 holes of golf at one session in the past week. His medical history was non-contributory apart from having had diphtheria as a child for which a tracheostomy had been performed. However he had made a full recovery with no apparent sequelae.
On examination he was tachypnoeic and distressed with marked stridor and was unable to lie flat as it aggravated his dyspnoea. His attempts at coughing were ineffective and his speech was limited to monosyllables. A bilateral inspiratory wheeze with diminished breath sounds was present throughout the lung fields.
He was treated with nebulized adrenaline in the emergency department. This was ineffective and as his condition was deteriorating, he was admitted to the Intensive Care Unit for observation prior to emergency surgery.
Arterial blood gas analysis showed a P a O 2 of 53 mmHg and a P a CO 2 of 30 mmHg on room air. Chest X-ray ( Figure 1 ) revealed a superior mediastinal mass with right basal consolidation. Computerized tomography ( Figure 2 ) demonstrated a large mass lesion in the right superior and anterior mediastinum which displaced the trachea to the left, reducing its lumen to a thin slit just proximal to the carina. The radiological differential diagnosis included a large necrotic tumour or a multi-nodular goitre. An Ear, Nose and Throat surgeon ascertained that there were no upper airway abnormalities and that the vocal cords moved normally on indirect laryngoscopy. Spirometry could not be performed because of the severity of his dyspnoea.
Due to the marked airway narrowing and respiratory symptoms, this patient had a high risk of developing complete airway obstruction during anaesthesia. The possibility of preoperative radiotherapy as recommended 1,3,5 was therefore considered, but in view of the radiological appearance and the patient's age it was considered that the mass was unlikely to be radiosensitive and radiotherapy might cause oedema which would worsen the airway obstruction. Tracheostomy under local anaesthetic was likely to be poorly tolerated by such a distressed patient and would not guarantee airway control.
We decided to secure the airway by performing an awake intubation with a fibreoptic bronchoscope and to biopsy the lesion under direct vision if possible. This would then be followed by induction of anaesthesia and the performance of an open biopsy with frozen section and excision of the mass if indicated. The planned procedure was explained to the patient.
No premedication was ordered as sedation could have interfered with the necessary patient cooperation. The patient was taken to a cardiothoracic operating theatre and placed in a semi-recumbent position to minimize the mass effect of the tumour. In addition to the standard monitoring, direct radial arterial pressure was measured via a 20 gauge cannula inserted under local anaesthetic. Venous access was secured with a 14 gauge cannula in a peripheral arm vein and a further 16 gauge cannula inserted into a foot vein.
Topical anaesthesia of the airway was then undertaken. The patient was asked to suck an amethocaine lozenge. Bilateral superior laryngeal nerve blocks with 3 ml 1% lignocaine were performed as described by Cousins 6 and 2 ml 4% lignocaine was injected through the cricothyroid membrane using a 21 gauge needle. Finally two puffs of 10% lignocaine were applied to the right nasal passage. These procedures were well tolerated by the patient.
A shortened feeding tube was inserted via the left nostril and oxygen at 3 l/min was insufflated into the pharynx throughout the procedure. A well lubricated 5.5 mm external diameter armoured uncuffed endotracheal tube was inserted into the right nasopharynx and a 4.5 mm external diameter Pentax fibreoptic bronchoscope was passed through the endotracheal tube and into the larynx without difficulty. The patient did not cough or react to the instrumentation. A cardiothoracic surgeon was present with a rigid bronchoscope throughout the procedure.
The lower trachea was completely occluded by external compression with no lesion apparent in the mucosa. The bronchoscope was gently passed through the obstruction and the distal airway was visualized. The distal edge of the obstruction was approximately 2.5 cm proximal to the carina. The endotracheal tube was advanced over the bronchoscope and seen to be distal to the obstruction. After removal of the bronchoscope, the airway was tested for patency and was adequate for the patient to maintain spontaneous ventilation.
Anaesthesia was then induced intravenously with propofol 2 mg/kg. Vecuronium 0.06 mg/kg, was given for muscle relaxation after assessing airway patency by manual ventilation. Morphine was titrated for analgesia and the patient was ventilated with a mixture of oxygen, air and isoflurane.
An open biopsy was performed by mediastinotomy. Frozen section revealed tissue of thyroid origin which appeared benign. A midline sternotomy was performed and a 100 mm x 65 mm x 50 mm retrosternal goitre weighing 170g was excised by combined thoracic and neck dissection by the cardiothoracic and general surgeons.
Following removal of the mass a leak developed around the uncuffed endotracheal tube, however adequate ventilation was maintained with an increased minute volume. Had this become a problem, reintubation using a "tube-changer" bougie would have been performed.
Postoperatively the patient was carefully extubated and rigid bronchoscopy was performed. There was residual compression of the trachea although the obstruction had been significantly reduced. A 6.5 mm cuffed nasotracheal tube was then inserted without difficulty and the patient was returned to the ICU and was extubated uneventfully the next day. He subsequently recovered fully.
DISCUSSION
Life-threatening complications can occur both during and after anaesthesia in patients with mediastinal masses [1] [2] [3] [4] . Vital structures which may be compressed include the tracheobronchial tree (which is the most common), the heart and main pulmonary artery, and the superior vena cava. A number of patients with mediastinal masses have succumbed from severe airway obstruction during anaesthesia despite having had no preoperative symptoms 2, 7, 8 . Airway obstruction may be anticipated by performing preoperative lung function tests 1 , which are particularly useful as they assess dynamic gas flow and demonstrate intrathoracic obstruction. A CT scan is important to document the site and extent of obstruction 9,10 as lifethreatening obstruction can occur at any time, especially if the obstruction is distal to the tip of the endotracheal tube. Our patient had obvious symptoms of severe airway obstruction and lung function testing was impracticable. The CT scan showed the obstruction to be proximal to the carina with no distal airway compression. He had no symptoms or signs of cardiac, pulmonary artery or superior vena caval compression and these structures appeared to be uninvolved on the CT scan.
Tracheobronchial tree obstruction tends to worsen during general anaesthesia 1, 3, 11 . Decreased chest wall tone due to the action of inhalational agents and muscle relaxants, cephalad displacement of the dome of the diaphragm and loss of the distending forces of inspiration lead to a reduction in pulmonary compliance and airway diameter and a decrease in thoracic volume limiting the available space for the trachea relative to the tumour 1,12 . The supine position causes an increase in central blood volume, which may increase tumour blood volume and size 1 . In addition, distortion of the airway can lead to the orifice of the endotracheal tube impinging on the wall of the airway or being kinked at a sharp angle. Instrumentation of the airway can lead to swelling or bleeding, and long-standing compression of the trachea can result in tracheomalacia which may be a problem postoperatively 13 . Positive pressure ventilation during induction may result in catastrophic airway obstruction as the increased gas flow across a stenosis decreases intraluminal pressure leading to further tendency to collapse.
Traditionally an inhalational induction has been used for these patients 1, 3, 14 . This is not ideal for a number of reasons. Inhalational agents cause a decrease in muscle tone which leads to a further reduction in airway diameter due to the changes described above. The induction is slow and adequate depth of anaesthesia is difficult to obtain due to the severe limitation in gas flow. Excitation may lead to loss of airway control, laryngospasm and apnoea. The use of helium-oxygen mixtures have been advocated to reduce turbulent flow in narrowed airways, and have recently been described in a similar case 15 . The authors were however unable to obtain an adequate depth of anaesthesia despite the addition of helium, and supplementation with intravenous boluses of fentanyl, thiopentone and midazolam was required. These intravenous agents are likely to depress ventilation and lead to loss of airway control. As stated by the authors, this situation may have been avoided by the introduction of the helium upstream from the vaporizer instead of into the circle.
The use of awake fibreoptic intubation has a number of advantages 1, 11, 13, 16 . We used no sedation and avoided agents that might cause respiratory depression, thereby ensuring the maintenance of spontaneous respiration and causing minimal changes in the dynamic forces maintaining tracheal patency. The fibreoptic bronchoscope allows direct visual assessment of the obstruction and of the proximal and distal airway and biopsy of a tumour invading the tracheal wall may be performed under direct vision. Anaesthesia can safely be induced by passing a bronchoscope jacketed with an armoured endotracheal tube through the obstructed portion of the airway, thus gaining control of the distal portion. In young children this may be impracticable and an inhalational induction prior to the fibreoptic bronchoscopy is preferable.
We decided to electively ventilate this patient postoperatively for the following reasons: he had undergone a six-hour procedure and had received significant doses of opioid and muscle relaxant, there was persistent narrowing of the trachea and we were concerned about the possibility of dynamic collapse of the trachea secondary to tracheomalacia. He also had preoperative evidence of impaired gas exchange secondary to basal consolidation.
The management of patients with large mediastinal masses can be extremely hazardous. We have successfully used awake intubation with a fibreoptic bronchoscope in a patient with severe airway obstruction and suggest that it has several advantages over the more traditional inhalational induction in these patients.
